Control of cytochrome c oxidase activity by nitric oxide.
Over the past decade it was discovered that, over-and-above multiple regulatory functions, nitric oxide (NO) is responsible for the modulation of cell respiration by inhibiting cytochrome c oxidase (CcOX). As assessed at different integration levels (from the purified enzyme in detergent solution to intact cells), CcOX can react with NO following two alternative reaction pathways, both leading to an effective, fully reversible inhibition of respiration. A crucial finding is that the rate of electron flux through the respiratory chain controls the mechanism of inhibition by NO, leading to either a "nitrosyl" or a "nitrite" derivative. The two mechanisms can be discriminated on the basis of the differential photosensitivity of the inhibited state. Of relevance to cell pathophysiology, the pathway involving the nitrite derivative leads to oxidative degradation of NO, thereby protecting the cell from NO toxicity. The aim of this work is to review the information available on these two mechanisms of inhibition of respiration.